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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an exposure method which can suppress 
generation of residual resist caused by formation of a dark part due to a 
shifter edge part and can enlarge exposure margins such as luminous 
exposure tolerance and focal depth, without any need for a complicated masJc 
structure or a multiple exposure process. 

SOLUTION: In the exposure method, a projection aligner having an 
illumination optical system for illuminating a mask 12 and a projection 
optical system 17 for projecting a pattern of the mask 12 onto a water 20 
to form its image thereon is used to illuminate the pattern of the mask 12 
on the resist on the wafer 20. At this time, the illumination optical 
system includes a first illumination optical system 11 for bright-field 
illumination of .sigma.<l and second illumination optical systems 13 and 14 
for dark-field illumination of .sigma.>l. The mask 12 is a phase shift mask 
selectively formed with a phase shifter part which provides a phase 
difference of 18 0 degrees with respect to exposing light on a transparent 
substrate. The phase shifter part is formed at its edge portion with a 
light shield. Exposure based on the bright -field illumination and exposure 
based on the dark-field illumination are carried out at the same time. 
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i^v:, ^i3, 03 ( a) - ( f ) \,zmh^\m2 

(a) -(f) J:|5l^T^S, 03tf^^{4S^U'i; 
LT. itll3t*{iT'l4^ll^>''Xb*%5fe§^l-6C:i:S: 
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mmmi^zj: im^ts^mmmzxim^tmij'S: 

[0 0 1 6] (2) mmmLxmm^j:w^±mm 

sryQm<mf(M^^^~y^mA.x'mm-thym^mz 
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Itzm^th^b. 

[0 024] (c) fife (a) tfcV^T. T^^giMifgi: LT 

^3(525® mmwLmMmx'2d^%mtts:hm) ±(d^ 
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{^m) mi'^y h-7x-:^i^\vcmnmm^x'n%'t 

;^.i,iA-^-yi7)x 7 i;mi,z\}iK^ i^y9(r)?i.<r)3L y 
[0O29lc:«0J:o Jc*%BJ{3 J:ix{f . ^-7 ^'x >y 

[00 3 0] ttz. i^y9(ry3L-yi;}jr>mt%(ry^ 



(5) 0-2 33 36 1 

8 

'J. XMV^JX V ^ ;<-i;izMLXcmW^m'Hz L . 
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10 izx mmmc^itt:. mmmizmtx {\^mu 

m^~t^^ tizx^. fm^^^-y^zm-hm^^-'j 
y^±mz\^±^-\i:^^tmmt^j:^. 
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'Jx V m.iit^ z t i^iti . mmmmxu. m 
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[ 0 0 4 9 ] 0 1 o{±. immBm.i,zi h^m^m 
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-Tr eetCiO^Uc. =5riJ. 01 lco||im±A';? 
-y^^^M^f^^ 1 0%\:X^\izVc±.ifihtz»)(r>m^ 

^^tiht^ti^m^^^LXii 0 . ^Mt:m,z LX . 

mm&mx\mm\^ v imkx% ^ a ^ ^ lt 

V^S, 50 



( 7 ) Ita^sp 1 0-233361 

1 2 
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-ymm ( c rjg^gps 2R(/'^y^u5 3mm^ 
^iix\^^t ) tmm {mm.5 5<^xmm) t^. m 
^Rx^m^f.z-'mmm^LxmL'nmnms n^m. 
kfhixx\^h, zzx\ Bnm5 7ii. 1116 (b) ^ 
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